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(54) Orthodontic bracket 

(57) An orthodontic appliance according to a first 
aspect of the present invention is constructed by fitting 
a bow-shaped lock pin to a bracket The bracket includes 
an arch wire passage formed therein to extend substan- 
tially horizontally, and a lock pin insertion passage 
formed therein to extend substantially vertically on the 
side nearer to the surface of a tooth than the arch wire 
passage. The lock pin insertion passage is a bow- 
shaped passage having the same or a little smaller 
radius of the curvature as or than the lock pin. 

Teeth straightening instruments according to sec- 
ond and third aspects of the present invention each com- 
prise a bracket body fixed to the tooth surface and a 
bracket cover for covering the bracket so as to envelop 
the bracket body. Trie bracket cover is made of an elastic 
material. The bracket cover and the bracket body are 
both elliptic, or one of them is circular and the other is 
elliptic. The bracket cover is attached to and detached 
from the bracket body by utilizing elastic deformation of 
the bracket cover. Upon the elastic deformation under 
pressing being released, the bracket cover tends to 
restore its configuration before the deformation and 
grasps the bracket body fixedly with sandwiching press. 
To realize this sandwiching press, the bracket body and 
the bracket cover are not similar to each other in their 
original states, but are deformed into a similar shape 
when the bracket cover is pressed. 

With any of the first to third aspects of the present 
invention, the orthodontic appliance has the configura- 
tion having less projections and recesses on its surface, 
dental plaque is hard to deposit on toe appliance and, 
during tooth-brushing, a toothbrush can easily reach 



every corners of the appliance. Since various degrees of 
the strength of fixing the arch wire from moderate to tight 
fixing are realized, the orthodontic appliance can be 
adapted to all the treatment stages. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an orthodontic 
appliance for use in dental treatment. 

Description of the Related Art 

Irregularly located teeth such as including an oblique 
tooth and a double tooth is disadvantageous in not only 
impairing an impression to look at. but also causing den- 
taJ plaque to be easily deposited between the teeth in the 
irregular line, which results in decayed teeth and pyor- 
rhea. For these reasons, orthodontics for patients having 
irregularly located teeth has recently popularized in the 
field of orthodontic treatment 

Orthodontic treatment is performed by a process of 
fixing orthodontic appliances to respective surfaces of 
teeth using an adhesive or the like, and threading a single 
arch wire through all the brackets of the orthodontic 
appliances at each of upper and lower jaws, so that the 
restoration force of the arch wire produces external 
forces tending to press, pull and twist the teeth. With 
these external forces, the teeth are placed to their correct 
positions and orientations in gradual treatment 

Rg. 20(a) is a perspective view showing a state 
where an arch wire 2 is attached to an orthodontic appli- 
ance which comprises a bracket 52 and an attachment 
wire 56. Figs 20(b) and 20(c) are each a sectional view 
taken along the line b-b in Fig. 20(a). The bracket 52 is 
adhered at its adhering surface 52a to the surface of a 
tooth (not shown) by an adhesive. The arch wire 2 is fitted 
to a fixing seat 52b provided on the bracket 52, and the 
bracket 52 is wound up with the attachment wire 56 as 
indicated by 56c in an attachment wire groove 52c so 
that the arch wire 2 is fixed to the bracket 52 under pres- 
sure. Hereinafter, the above orthodontic appliance will 
be referred to as prior art (1). 

Orthodontic treatment procedures begin with pri- 
mary treatment of roughly straightening the line of irreg- 
ularly located teeth including oblique teeth (hereinafter 
referred to as a rough straightening stage). In mis stage, 
the arch wire is not so tight fixed to the orthodontic appli- 
ances with some play left therebetween. If such a play 
does not exist, excessive pressing forces would be 
imposed on the teeth, not only making the patient feel 
uncomfortable, but also possibly resulting in local 
strengthening, which is not desired from the viewpoint of 
moving all the teeth to their correct positions. 

Therefore, the arch wire 2 used in the rough straight- 
ening stage is generally circular in cross-section, and the 
arch wire 2 is fixed to the fixing seat 52b of the bracket 
52 In a moderately secured condition with some play left 
therebetween, as explained below. More specifically, as 
shown in Fig. 20(b), the round arch wire 2 contacts walls 
of the fixing seat 52b in the form of a rectangular groove 



at points and, since the arch wire 2 is circular in cross- 
section, those contact points can easily be changed by 
the rolling of the arch wire 2. Accordingly, the arch wire 
2 is not fixed to the fixing seat 52b so tightly. Also, in the 
s rough straightening stage, the treatment is performed by 
tying up the attachment wire 56 moderately. Thus, the 
strength of fixation of the arch wire to the bracket is weak 
as a whole. 

The roughly straightened teeth line in such a way 

10 are then finely straightened in a next treatment stage 
(hereinafter referred to as a right position correcting 
stage). In this stage, the arch wire 2 used is square in 
cross-section, and the attachment wire 56 is strongly tied 
up so that the arch wire 2 is tightly pressed against and 

75 fixed to the bracket 52. As shown in Rg, 20(c), since the 
square wire 2 is square in cross-section, it flatly contacts 
the plane wans of the fixing seat 52b in the form of a rec- 
tangular groove, and hence will not roll in the groove. 
Accordingly, the torque corresponding to the designed 

20 torque angle 6 can continue to be applied to the tooth as 
designed, and the Distortion of the tooth in the back and 
forth direction can be corrected to the right angle. 

In addition to the above prior art (1 ). there have been 
proposed various types of orthodontic appliances. For 

25 example, another orthodontic appliance (2) described in 
Japanese Patent Laid-open No. HE 1 4-61 855 comprises 
a bracket 53 and a lock pin 54, as shown in a front view 
. of Fig. 21, with an arch wire 2 fixed to the bracket 53 for 
straightening the line of teeth. The arch wire 2 is fixed in 

30 place by fitting the arch wire 2 from above to a deep arch 
wire groove 57 provided in the bracket 53 so as to extend 
horizontally, and inserting the lock pin 54 to a lock pin 
groove 58 in such a manner as to prevent the arch wire 
2 from si ipping off. The lock pin 54 is also prevented from 

35 slipping off by Hs lower end 54a bent. 

Still another orthodontic appliance (3) described in 
Japanese Patent Publication No HE I 2-53057 is 
arranged such that, as shown in a perspective view of 
Fig. 22(a) and a side view (partly sectioned) of Fig. 22(b). 

40 an arch wire 2 is laid in an arch wire groove 51 of a 
bracket 50 and a lock pin 55 is fitted to the arch wire 
groove 51 . The fitted lock pin 55 is secured by bending 
its lower end 55a and a lock pin head 55b presses 
against the arch wire 2. Fig. 22(c) is a front view of the 

45 head 55b of the lock pin 55 and thereabout 

Still another orthodontic appliance( 4) comprising a 
bracket body and a cover member is described in Japa- 
nese Patent Laid -Open No. SHO 56-11 2238. 

In the prior art (4), as shown in a perspective view 

so of Fig. 23, a cover member 88 includes an elastic engag- 
ing portion 89 formed by cutting vertical slits in a periph- 
eral bent lug. A bracket body 87 includes a wire fitting 
groove 80 and a locking portion 81 . An arch wire 2 is laid 
in the wire fitting groove 80 and held in place by fitting 

55 the cover member 88 from above. When the cover mem- 
ber 88 is fitted to the bracket body 87 t rt is pressed such 
that the lugs of the elastic engaging portion 89 are 
pushed and fastened toward the center. With this press- 
ing, the elastic engaging portion 89 is drawn toward the 
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center to grip an outer periphery of the locking portion 
81 for tight fitting. In disassembly, the center of the cover 
member 88 is pressed (in a direction of arrow P) to 
diverge the elastic engaging portion 09 outwardly, 
whereby the cover 88 is unlocked for removal. 5 

In the prior art (1), however, many projections and 
recesses are formed on the bracket 52 and the use of 
the attachment wire 56 for fixing the arch wire 2 addition 
ally increases projections and recesses. If there exist 
many projections and recesses on the bracket, food is 10 
liable to easily deposit in recesses, during tooth-brush- 
ing, a toothbrush is hard to reach the recesses. This 
raises the problem that dental plaque tends to deposit 
there and the interior of the mouth becomes unhygienic. 

On the other hand, the prior arts (2), (3) and (4) each is 
have the configuration having relatively less projections 
and recesses and the problem of deposition of dental 
plaque is not so serious. However they have the prob- 
lems that torque shift cannot precisely be achieved in the 
treatment of the right position correcting stage, and the 20 
arch wire 2 cannot be prevented from moving laterally. 
Here, the term "torque shift" means a treatment process 
of rollingly shifting the teeth toward the cheek or tongue 
side. 

In an attempt of achieving the torqueshift or prevent- 25 
ing lateral movement of the arch wire in the orthodontic 
appliances of the prior arts (2) to (4), a separate auxiliary 
fastening means, specifically an attachment wire, is 
required. Using such a fastening means generates pro- 
jections and recesses similarly to the prior art (1) shown 30 
in Fig. 20, which results in the problem that dental plaque 
tends to easily deposit and the interior of the mouth 
becomes unhygienic. 

OBJECTS OF THE INVENTION 35 

An object of the present invention is, therefore, to 
provide an orthodontic appliance which has a configura- 
tion being hard for dental plaque to deposit and which 
can prevent lateral movement of an arch wire and pre- 40 
crsety perform the torque shift without an auxiliary attach- 
ment wire even in the treatment of the right position 
correcting stage. 

SUMMARY OF THE INVENTION 45 

An orthodontic appliance according to a first aspect 
of the present invention comprising a bracket having an 
arch wire passage formed therein to extend substantially 
horizontally and a lock pin insertion passage for insertion so 
of a lock pin therethrough, and the lock pin inserted 
through the bracket substantially vertically between the 
surface of a tooth and the arch wire passage for pressing 
an arch wire toward the side farther from the tooth sur- 
face to thereby position the arch wire, which is charater- 55 
ized by that the lock pin insertion passage has a bow- 
shape jutting toward the tooth surface, and said lock pin 
is bow-shaped with the same or a little bigger radius of 
the curvature as or than the lock pin insertion passage 



The first aspect of the present invention is the same 
as ttie prior arts (2) and (3) in that the lock pin insertion 
passage extending substantially vertically is formed in 
the bracket and the lock pin is inserted through the lock 
pin insertion passage to hold to f ix the arch wire inserted 
through the arch wire passage. In the first aspect of the 
present invention, however, the lock pin is bow-shaped 
and the arch wire is fixed in place such that its tooth side 
surface is pressed by the lock pin and the other three 
surfaces, i.e., upper, lower and lip/cheek side surfaces, 
are pressed by inner surfaces of the arch wire passage. 
Specifically, the above three surfaces (the upper, lower 
and lip/cheek side surfaces) of the arch wire are sur- 
rounded by the wall surfaces of an arch wire accommo- 
dating groove defined as the arch wire passage, and do 
not deviate. For the tooth side surface, even if the lock 
pin is vertically moved to some extent, the pressing force 
exerted from an inner surface of the bow-shaped lock pin 
will not be changed to prevent deviations of the arch wire. 
Therefore, even if external forces are applied to the arch 
wire during repeated chewing, etc., the arch wire can 
tightly be fixed from the four surfaces at all times. As a 
result, the torque shift can be achieved as designed. 

Further, since the lock pin is bow-shaped, it can 
press me arch wire, which is polygonal (e.g., rectangular) 
in cross-section, on the tooth side thereof not in surface- 
to-surface relation but at two comers or edges of the arch 
wire. The arch wire can thereby be pressed more tightly. 
In match with the bow-shaped lock pin, the lock pin inser- 
tion passage has a bow-shape having the same or a little 
smaller radius of the curvature as or than the lock pin. If 
the lock pin insertion passage is designed with a little 
smaller radius of the curvature than the lock pin. a tip end 
of the lock pin is guided by the bow-shaped wall surface 
of the lock pin insertion passage on the outer or tooth 
side when the lock pin is inserted. Accordingly, the tip 
end of the lock pin win not be caught by the comer of the 
arch wire and hence the lock pin will not suffer from any 
blockade during its insertion, allowing the dentist to 
smoothly perform the treatment. 

With the orthodontic appliance according to the first 
aspect of the present invention, the relatively smooth 
configuration having less projections and recesses on its 
surface is provided and, in addition, various degrees of 
the strength of fixing the arch wire from moderate to tight 
fixing can be realized by properly selecting the thickness 
of the lock pin and the thickness and shape of the arch 
wire. Accordingly, the orthodontic appliance of the first 
aspect can be adapted to all the treatment stages from 
the rough straightening stage to the right position cor- 
recting stage. Furthermore, dental plaque is hard to 
deposit on the appliance and, during tooth-brushing, a 
toothbrush can easily reach every corner of the appli- 
ance for easier cleaning. 

Preferably, the bracket comprises a tooth side mem- 
ber and a lip/cheek side member which are joined 
together undetachabty. More preferably, the lip/cheek 
side member includes an arch wire accommodation 
groove extending substantially horizontally, and a lock 
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pin insertion groove being shallower than the arch wire 
accommodation groove and to extend vertically while 
curving in a bow-shape, the tooth side member includes 
a horizontal ridge extending substantially horizontally in 
match with the arch wire accommodation groove and 
having such a projection height as not completely rilling 
the arch wire accommodation groove, and a vertical 
ridge extending substantially vertically in match with the 
lock pin insertion groove and projecting in a smaller 
height than the horizontal ridge, and the tooth side mem- 
ber and the lip/cheek side member are fitted to each 
other under pressing into a unitary structure. 

In another preferable form of the orthodontic appli- 
ance, the arch wire passage is in the form of a hooked 
groove with one end on the lip/ or cheek side left open, 
the groove being bent at its bottom into a U -shape in ver- 
tical section and extended back toward the lip/cheek side 
without open so as to form an arch wire seated portion. 

With this preferable form, the arch wire can be fitted 
from the front of the patient. Further, as the above-men- 
tioned orthodontic appliance, the appliance of this form 
is arranged such that the arch wire accommodated in the 
seated portion of the arch wire passage is held and fixed 
by inserting the lock pin through the lock pin insertion 
passage, and that the arch wire is fixed by three wall sur- 
faces, i.e., upper, lower and one of the sides (lip/cheek 
side) surfaces, of the seated portion and the other sur- 
face (tooth side surface) of the arch wire is fixed by the 
lock pin. The above fixing of the arch wire from the three 
surfaces prevents deviations of the arch wire because it 
is surrounded by the respective wall surfaces of the 
seated portion. For the fixing of the arch wire from the 
other surface, even if the lock pin is vertically moved to 
some extent, the pressing force exerted from lock pin will 
not be changed to prevent deviations of the arch wire. 
Therefore, even if external forces are applied to the arch 
wire during repeated chewing, etc., the arch wire can 
tightly be fixed from the four surfaces at all times. As a 
result, the torque shift can be achieved as designed. 

An orthodontic appliance according to a second 
aspect of the present invention is an orthodontic appli- 
ance wherein a bracket having an arch wire passage is 
comprised of a bracket body fixed to the surface of a 
tooth and a bracket cover for covering the bracket body 
in a detachable manner, which is characterized by that 
said bracket cover is made of an elastic material, the 
bracket cover and the bracket body are both elliptic seen 
from the front side, one of the major axis and the minor 
axis of said etxrticaJ bracket cover is longer than one of 
the major axis and the minor axis of said bracket body, 
and the other of the major axis and the minor axis of said 
bracket cover is shorter than the other of the major axis 
and the minor axis of said bracket body. 

An orthodontic appliance according to a third aspect 
of the present invention comprises a bracket body fixed 
to the surface of a tooth and a bracket cover for covering 
said bracket body in a detachable manner, wherein the 
bracket cover is made of an elastic material, one of the 
bracket cover and the bracket body is circular and the 



other is elliptic, and the major axis of the elliptic bracket 
cover is longer than the diameter of the circular bracket 
body and the minor axis of the elliptic bracket cover is 
shorter than the diameter of the circular bracket body, or 

s the diameter of the circular bracket cover is shorter than 
the major axis of the elliptic bracket body and is longer 
than the minor axis of the elliptic bracket body. 

Orthodontic appliances according to second and 
third aspects of the present invention respectively com- 

10 prise a bracket body and a bracket cover. The bracket 
cover is attached to and detached from the bracket body 
by utilizing elastic deformation property of the bracket 
cover. Specifically, the bracket cover is elastically 
deformed into such a shape as being capable of loosely 

is fitting to the bracket body. Upon the elastic deformation 
being released in the loosely fitted state, the bracket 
cover tends to restore its configuration before the defor- 
mation and grasps the bracket body fixedly with sand- 
wiching press, lb realize this sandwiching press, the 

20 bracket body and the bracket cover must be not simitar 
to each other in their original states. As conditions to 
meet such a requirement, the aforesaid dimensional 
relationship between the major axis and the minor axis 
or these axes and the diameter are set. 

25 With the orthodontic appliances according to the 
second and third aspects of the present invention, the 
arch wire can be fitted from the front of the tooth while 
ensuring a relatively smooth configuration having less 
projections and recesses on its surface. In addition, var- 

30 ious degrees of the strength of fixing the arch wire from 
moderate to fight fixing can be realized by properly 
selecting the thickness and shape of the arch wire. 
Accordingly, the orthodontic appliances of the second 
and third aspects can be adapted to all the treatment 

3s stages from the rough straightening stage to the right 
position correcting stage. Furthermore, dental plaque is 
hard to deposit on the Instruments and, during tooth- 
brushing, a toothbrush can easily reach every comer of 
the appliances for easier cleaning. 

40 In a preferable form of the orthodontic appliances 
according to the second and third aspects of the present 
invention, the appliance further comprises a bracket and 
a lock pin for positioning the arch wire in the bracket, 
wherein the bracket is formed with both an arch wire 

45 insertion passage and a lock pin insertion passage 
therein, the lock pin insertion passage has a bow-shape 
jutting toward the tooth surface, and said lock pin is bow- 
shaped with the same or a fittle bigger radius of the cur- 
vature as or than said lock pin insertion passage. 

so In this preferable form, since the arch wire is fixed 
by using the bow-shaped lock pin. more positive fixing of 
the arch wire can be realized. Further, as with the above 
orthodontic appliances, various degrees of the strength 
of fixing the arch wire from moderate to tight fixing can 

55 be realized and the appliance of this form is also adapt- 
able to all the treatment stages. Additionally, since the 
appliance has a relatively smooth configuration having 
less projections and recesses on its surface, dental 
plaque Is hard to deposit on the appliance. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 (a) is a front view of an arch wire and an ortho- 
dontic appliance according to a first embodiment of the 
present invention. Fig. 1(b) Is a sectional view taken s 
along the line I- 1 in Fig. 1(a), and Fig. 1(c) is a sectional 
view showing a state where a bracket is bonded to a 
tooth. 

Fig. 2 is an enlarged sectional view of the arch wire 
and thereabout in Fig. 1(b). 10 

Fig. 3 is a front view of teeth, the view showing a 
state where the orthodontic appliances according to the 
first embodiment are used- 
Fig. 4 is a sectional view showing one example of a 
lock pin and a lock pin insertion passage for use in the is 
present invention. 

Figs. 5(a) and 5(b) are perspective views showing 
respectively one examples of a tooth surface side mem- 
ber and a lip/cheek side member of a bracket according 
to a second embodiment of the present invention. 20 

Fig. 6(a) is a front view of a bracket of an orthodontic 
appliance according to a third embodiment of the present 
invention. Fig. 6(b) is a right side view of the bracket, and 
Rg. 6(c) is a sectional view of an arch wire and the ortho- 
dontic appliance according to the third embodiment. 25 

Fig. 7 is a sectional view of an arch wire and an 
orthodontic appliance according to a fourth embodiment 
of the present invention. 

Fig. 8(a) is a front view of an orthodontic appliance 
according to a reference example, and Fig. 6(b) is a sec- 30 
tional view taken along the line M in Rg. 8(a). 

Figs. 9(a) to 9(d) are views showing a bracket 
according to a fifth embodiment 

Fig. 10 is a sectional view showing a state where an 
arch wire is fixed to the bracket shown in Rg. 9. 35 

Figs. 11 (a) to 11(c) are from views of an orthodontic 
appliance (bracket) according to a sixth embodiment of 
the present invention. 

Figs. 12(a) to 12(c) are sectional views of the ortho- 
dontic appliance (bracket) according to the sixth embod- ao 
i merit of the present invention. 

Fig. 1 3(a) is a side view of a bracket cover in the sixth 
embodiment, and Rg. 13(b) is a side view of the bracket 
in the sixth embodiment 

Figs. 1 4(a) to 14(c) are front views of an orthodontic as 
appliance (bracket) according to a seventh embodiment 
of the present invention. 

Fig. 15(a) is a front view of anarch wire and an ortho- 
dontic appliance according to an eighth embodiment of 
the present invention, Fig. 1 5(b) is a sectional view taken so 
along the line J-J in Rg. 15(a). and Rg. 15(c) is a front 
view of a lock pin. 

Figs. 16(a) to 16(c) are views showing a bracket 
according to the eighth embodiment of the present inven- 
tion. 55 

Fig. 1 7 Is a sectional view of the arch wire and there- 
about in Rg. 15(b). 

Fig. 18 is a view for explaining how to use orthodon- 
tic appliances according to a ninth embodiment of the 



present invention, the view showing teeth on the lower 
right jaw. 

Rgs. 19(a) and 19(b) are sectional views of an 
attachment wire, an arch wire and the orthodontic appli- 
ance according to the ninth embodiment of the present 
invention. 

Rgs. 20(a) to 20(c) are views showing an orthodon- 
tic appliance of the prior art (1). 

Rg. 21 is a front view of an orthodontic appliance of 
the prior art (2). 

Rgs. 22fja) to 22(c) are views showing an orthodon- 
tic appliance of the prior art (3). 

Rg. 23 is a perspective view of an orthodontic appli- 
ance of the prior art (4). 

Rgs. 24(a) is a side view showing a manner in which 
an arch wire is fitted to the orthodontic appliance of the 
prior art (2). and Fig. 24(b) is a side view of a lock pin in 
the prior art (2). 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

As a result of studying in detail why the torque shift 
cannot be achieved by the prior arts (2) and (3). it has 
been found that the reasons reside in the following. 

Rgs. 24(a) is a side view (partly including a sectional 
view) of the orthodontic appliance of the prior art (2) (Rg. 
2 1 ), the view showing a state of using a square arch wire, 
and Rg. 24(b) is a side view of a lock pin 54 for use in 
the prior art (2). 

In order to achieve the torque shift in the right posi- 
tion correcting stage, it is required to use a square arch 
wire 2 and fix the arch wire 2 from four surfaces, i.e.. a 
tooth side surface 2a, a lip/cheek side surface 2c, a bot- 
tom surface 2c and a top surface 2d, such that the wire 
will not be floated. By so fixing the arch wire 2 from the 
four surfaces, the torque shift corresponding to the 
designed torque angle e can be achieved. In the ortho- 
dontic appliance of the prior art (2). however, the lock pin 
54 is not correct ry fixed as explained below and the top 
surface 2d of the arch wire 2 may not contact the lock pin 
54. As a result positive f ixing of the arch wire cannot be 
realized. 

More specifically, the lock pin 54 is locked in place 
by bending its lower end 54a. However it is impossible 
to make the inner surface of bent lower end 54a inti- 
mately close to a wall surface of the bracket 53. and a 
gap is inevitably caused along a bent region A. There- 
fore, the lock pin 54 will move vertically corresponding to 
the width of the gap and hence cannot hold tightly the 
top surface 2d of the arch wire. 

The arch wire 2 can achieve the torque shift in a sta- 
ble manner only when it is tightly held at all the four sur- 
faces. If the lock pin 54 is floated as mentioned above, 
the position of the arch wire 2 is changed and the torque 
can not be applied correctly. Further, since the amount 
by which the lock pin 54 is floated varies depending on 
how the lower end 54a of the lock pin is bent in the treat- 
ment it is practical fy impossWe to apply the correct 
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torque taking into consideration of the float amount of the 
lock pin- 
As to the above-mentioned problem of lateral move- 
ment of the arch wire, ft is also impossible to prevent the 
lateral movement of the arch wire 2 because the arch 
wire 2 cannot sufficiently be held. 

Likewise, in the orthodontic appliance of the prior art 
(3), because there occurs a gap in a portion A where the 
lower end 55a of the lock pin 55 is bent (see Fig. 22(b)), 
the look pin cannot sufficiently hold the arch wire 2. This 
results in the problems such as not applying the correct 
torque. 

On the other hand, in the prior art (4) (see Fig. 23). 
since the cover member 88 is removed by pressing the 
center thereof, a space is necessarily required between 
the arch wire 2 and an inner surface of the cover member 
88. With the presence of a space, the arch wire 2 is 
floated and cannot be fixed tightly. If the arch wire 2 can- 
not be fixed tightly, the torque shift cannot be performed 
and the lateral movement of the arch wire 2 cannot be 
prevented. 

The present invention has been made in view of the 
problems as set forth above and will be described below 
in conjunction with embodiments. 

(First Embodiment) 

Fig. 1(a) is a front view of an arch wire and an ortho- 
dontic appliance according to a first embodiment of the 
present invention, and Fig. 1(b) is a sectional view taken 
along the line l-l in Fig. 1(a). Fig. 2 is an enlarged sec- 
tional view of the arch wire and thereabout in Fig. 1 (b). 

An orthodontic appliance 1 comprises a bracket 3 
and a lock pin 4. The bracket 3 includes an arch wire 
passage 7 formed therein to extend substantially hori- 
zontally; and a lock pin insertion passage 8 formed 
therein to extend substantially vertically. The bracket 3 
has an almost hemispherical shape having very small 
projections and recesses on its surface. 

Fig. 1(c) is a sectional view showing a state where 
the bracket 3 is bonded to a tooth 5. In treatment, as 
shown in Fig. 1 (c), the bracket 3 is fixed to a front surface 
of the tooth 5 by an adhesive coated on a bonding sur- 
face 9 of the bracket 

In use of the orthodontic appliance 1 . an arch wire 
2 is inserted through the arch wire passage 7 and the 
lock pin 4 is inserted through the lock pin insertion pas- 
sage 8. 

The lock pin 4 is a bow-shaped bar jutting in its cen- 
tral portion toward the tooth surface. The lock pin inser- 
tion passage 8 also has a bow-shape having the same 
or a little smaller radius of the curvature as or than the 
lock pin 4 (i.e., having a sharper curve). 

The lock pin insertion passage 8 is provided nearer 
to the tooth surface than the arch wire passage 7 so that, 
when the lock pin 4 te inserted through the lock pin inser- 
tion passage 8, the lock pin 4 presses the arch wire 2 
toward the side farther from the tooth for positioning it. 
Specifically, a jutting surface of the bow-shaped lock pin 



4 (i.e., a surface facing the tooth) is supported by an inner 
wall surface of the lock pin insertion passage 8, and an 
inner surface of the bow-shaped lock pin 4 presses the 
arch wire 2 toward the lip/cheek side. Then, the arch wire 

5 2 is held at its lip/cheek side surface 2c against a groove 
wall surface of the arch wire passage 7 (see Fig.2). In 
this way, the arch wire 2 is tightly fixed to the orthodontic 
appliance 1 and, therefore, the force loaded on the arch 
wire 2 can correctly be transmitted to the orthodontic 

10 appliance 1. 

A lower end portion 4a. in particular, a tip end of the 
lock pin 4 may be slightly tapered or diverted to a direc- 
tion of slightly increasing the radius of curvature so that 
it is easily inserted through the lock pin insertion passage 

75 8. 

Fig. 3 is a front view of teeth, the view showing a 
state the orthodontic appliances 1 are used. The arch 
wire 2 is passed through the orthodontic appliances 1 
fixed to the respective teeth 5 for straightening the line 
bo of teeth. Incidentally, denoted by 6 is the gum or 
teethridge. 

In treatment, various degrees of the strength of fixing 
the arch wire 2 from moderate to tight fixing are realized 
depending on the strength of fixing which is desired in 

25 each of the treatment stages, by selecting the thickness 
and shape of the arch wire 2 and the thickness of the 
lock pin 4. For example, if the total of the thickness of the 
arch wire 2 and the thickness V 4 of the lock pin 4 is suf- 
ficiently large with respect to the total width B (see Fig. 

30 1 (b)) of the arch wire passage 7 and the lock pin insertion 
passage 8 in an intersecting portion, the arch wire 2 can 
tightly fixed to the bracket 3. Conversely, if it is smaller, 
there occurs a play between the arch wire 2 and the 
bracket 3, providing moderate fixing. 

35 In the past, the strength of fixing the arch wire 2 has 
been adjusted by increasing or reducing the strength of 
tightening the attachment wire in accordance with a per- 
ception of a dentist, and hence it has been determined 
depending on the skill of a dentist in many cases. By con- 

40 trast, in this embodiment of the present invention, since 
the strength of fixing the arch wire 2 is automatically set 
by selecting the thickness of the arch wire 2 and the lock 
pin 4, the predetermined strength of fixing can be real- 
ized without depending on the skill of a dentist 

45 In the rough straightening stage of treatment, the 
arch wire 2 is moderately fixed to the bracket 3 by using 
the arch wire 2 which is round or square-shaped but rel- 
atively thin, or using the relatively thin lock pin 4. In some 
cases, the lock pin may be dispensed with. Additionally. 

bo it is advantageous that the lower end portion 4a of the 
lock pin 4 is bent in use to prevent the lock pin from slip- 
ping off naturally. 

When the torque shift or the like is desired in the right 
position correcting stage, a square wire is employed as 

55 the arch wire 2. The arch wire 2 has a size corresponding 
to the arch wire passage 7 so that it can closely fitted to 
the arch wire passage 7 as shown in Fig. 1(b). The lock 
pin 4 is then inserted through the lock pin insertion pas- 
sage 8 to fix the arch wire 2 while pressing it from the 
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tooth side surface toward the lip/cheek side surface. At 
this time, the arch wire 2 and the lock pin 4 each having 
an appropriate thickness are selected so as to tightly fit 
the arch wire 2 without causing a play. After trot, the 
lower end portion 4a of the lock pin is bent to prevent the s 
lock pin from slipping off. 

In the prior arts (2) and (3), the lock pin 4 is allowed 
to move vertically and hence cannot hold the arch wire 
tightly because of the gap occurred in the bent region of 
the lower end portion of the lock pin. In this first embod- 
iment however, even if the lock pin 4 is displaced verti- 
cally corresponding to the gap occurred in a bent region 
A of the lower end portion 4a. the lock pin 4 can continue 
pressing the arch wire 2 as explained below. Comparing 
the states before and after displacement of the lock pin 
4, a portion C of the lock pin 4 (see Fig. 1 (b)} which has 
pressed the arch wire 2 before the displacement is just 
shifted by a distance corresponding to the gap, and the 
arch wire 2 is pressed by another portion D of the lock 
pin 4 after the displacement. Because the portions C and 
D have the same thickness V 4t the force of pressing the 
arch wire 2 is not changed between before and after the 
displacement of the lock pin 4. Accordingly, the fixing of 
the arch wire 2 will not be loosened and the torque shift 
can be correctly achieved corresponding to the torque 
angle 6. 

It is impossible for the arch wire 2 and the arch wire 
passage 7 to have exactly the same size because the 
arch wire 2 must be inserted through the arch wire pas- 
sage 7 in the treatment Therefore, the arch wire 2 is nec- 
essarily set to be a little thinner. Thus-resulting gaps 
between the top surface 2d. the lip/cheek side surface 
2c and the bottom surface 2b of the arch wire 2 and inner 
walls of the arch wire passage 7 (see Figs. 1 (b) and 2) 
may render the torque angle set to the arch wire passage 
7 in the bracket 3 to be somewhat different from the 
torque angle actually applied to the arch wire 2. However, 
since the difference between the two torque angles is not 
unexpectabie but can be calculated, the torque shift may 
be performed in consideration of the calculated angle. 

Further, in the orthodontic appliance 1 of this first 
embodiment, tight fixing of the arch wire 2 is realized as 
described below in detail. 

As will be seen from Fig. 2, since the lock pin 4 and 
the lock pin insertion passage 8 in this first embodiment 
are both bow-shaped, the arch wire 2 is pressed at two 
comers or edges of its tooth side surface 2a, i.e., at two 
points a and p shown in Fig. 2. H the lock pin 4 is a straight 
one, the arch wire 2 is pressed from the entire tooth side 
surface 2a. Trie pressing from the entire surface is iden- 
tical to the pressing at one point. Thus, by pressing the 
arch wire 2 at two points as with mis first embodiment 
the arch wire 2 can be pressed more tightly. 

Incidentally, since the lock pin 4 is tightly secured at 
the two points as explained above and will seldom slip 
off, it can be used without bending the lower end portion 
4a in some cases. 

A sectional shape of the lock pin 4 will now be 
described. 



Through all the treatment stages, it is recommended 
that the transverse width (indicated by W 4 in Fig. 1 (a)) of 
the lock pin 4 be slightly smaller than the transverse width 
(indicated by W B in Fig. 1(a)) of the lock pin insertion 
passage 8. This allows the lock pin 4 to abut at its left 
and right lateral surfaces against side walls of the lock 
pin insertion passage 8, thereby preventing the lock pin 
from wobbling laterally. 

For the depthwise width or thickness (indicated by 
V4 in Fig. 1(b)) of the lock pin 4, depending on the treat- 
ment stages, the lock pin having a relatively small thick- 
ness V4 is used when moderate fixing is desired, and the 
lock pin having a relatively large thickness V 4 is used 
when tight fixing is desired, as explained above. In other 
words, the lock pin 4 is selected to have a cross-sectional 
shape of a thin ellipse being elongate in the direction of 
the transverse width W 4 when moderate fixing is desired. 
When desired tightness of the fixing is gradually 
increased, the lock pin 4 is selected to have a cross-sec- 
tional shape of an ellipse closer to a circle, a circle or an 
ellipse being elongate in the direction of the thickness V 4 . 

Further, when positive fixing is desired, it is recom- 
mended that the lock pin 4 and the lock pin insertion pas- 
sage 8 be each polygonal in cross-section. If the lock pin 
4 and the lock pin insert ion passage 8 are each circular 
in cross-section, the lock pin 4 may rotate about the 
center of the circle. However if they each have a polyg- 
onal cross-section, the lock pin 4 wilt abut against inner 
walls of the lock pin insertion passage 8 and will not 
rotate even upon application of force tending to rotate 
the pin and, therefore, can stably be fixed without moving 
in the passage. 

Fig. 4 is a sectional view indicating cross-sectional 
shapes of the lock pin 4 and the lock pin insertion pas- 
sage 8, the view showing a section of the lock pin 4 and 
thereabout taken along the line Y-Y in Fig. 1 (a). 

The most recommended cross-section of the lock 
pin 4 is pentagonal (see Fig. 4). For the lock pin 4 being 
pentagonal in cross-section, a tooth side surface 4a of 
the lock pin 4 contacts a tooth side inner wail of the lock 
pin insertion passage 8, and an angled comer v of the 
lock pin 4 in opposite relation to the tooth side surface 
4a abuts against the arch wire 2. Thus, on the tooth side 
of the lock pin 4, the tooth side surface 4a and/or lateral 
surfaces on both sides thereof abut against inner walls 
of the lock pin insertion passage 8 being rectangular in 
cross-section, thereby acting to prevent rotation of the 
lock pin 4. On the lip/cheek side (La, the arch wire side) 
of the lock pin 4, the angled comer y serves to press the 
arch wire 2, meaning that the arch wire 2 can be fixed 
more tightly than the case of the lock pin 4 pressing the 
arch wire 2 in plane-to-plane contact. 

Furthermore, the direction in which the lower end 
portion 4a of the lock pin 4 can be bent is determined to 
any one of four directions when the cross-section of the 
lock pin 4 is square, and is limited to two directions along 
long sides when it is rectangular, which leads to incon- 
venience in treatment When the cross-section of the 
lock pin 4 is pentagonal, the bending direction is not so 
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limited and ensures better convenience. On the other 
hand, when the cross-section of the lock pin 4 is polyg- 
onal with a larger number of angles, such as heptagona) 
and octagonal, it approaches a circle, making it difficult 
to prevent the rotation of the lock pin 4. Consequently, 
the lock pin 4 having a pentagonal cross-section is most 
recommended. 

As an alternative, the lock pin 4 having a semicircular 
cross-section is also preferred because a flat surface of 
the look pin 4 abuts against the inner wall of the lock pin 
insertion passage 8 to prevent rotation of the lock pin 4 
and an apex of the circular cross-section can press the 
arch wire 2 tightly, as with the pentagonal case. 

(Second Embodiment) 

A description will be made below of one example of 
recommended methods for fabricating the bracket in the 
first embodiment 

The bracket is manufactured firstly by fabricating a 
lip/cheek side member and a tooth surface side member 
of the bracket, and then joining these two members 
together. 

Fig. 5 is a perspective view showing one example of 
each of the lip/cheek side member and the tooth surface 
side member of the bracket Specifically, Figs. 5(a) and 
5(b) show joined surfaces of a tooth surface side member 
10 and a lip/cheek side member 11, respectively. Note 
that the lip/cheek side member 1 1 and the tooth surface 
side member 10 are configured such that a completed 
bracket has the torque angle 6 of 0 degjee. 

The lip/cheek side member 1 1 includes an arch wire 
accommodation groove 1 7 formed therein to extend sub- 
stantially horizontally, and a lock pin insertion groove 18 
formed therein to substantially vertically while curving in 
the shape of a bow. The lock pin insertion groove 18 is 
shallower than the arch wire accommodation groove 1 7. 
The tooth surface side member 10 includes a horizontal 
ridge 67 formed thereon to extend substantially horizon- 
tally in match with the arch wire accommodation groove 
1 7, and a vertical ridge 68 formed thereon to extend sub- 
stantially vertically in match with the lock pin insertion 
groove 1 8. The horizontal ridge 67 has such a projection 
height as. not completely filling the arch wire accommo- 
dation groove 1 7. and the vertical ridge 68 is projected 
in a smaller height than the horizontal ridge 67. 

The lip/cheek side member 1 1 and the tooth surface 
side member 10 are fitted and joined together under 
pressing to form a bracket having the same configuration 
as the bracket 3 shown in Fig. 1 . When bo* the members 
are subjected to pressing, the horizontal ridge 67 is fitted 
to the arch wire accommodation groove 1 7 while pushing 
it to spread, and the vertical ridge 68 is fitted to the lock 
pin insertion groove 18 while pushing ft to spread. As a 
result, the two members are joined together in such a 
manner that both the ridges 67. 68 are gripped respec- 
tively by the grooves 17, 18. In the joined state, a space 
defined by the arch wire accommodation groove 1 7 and 
the horizontal ridge 67 becomes the arch wire passage 



7. whereas a space defined by the lock pin insertion 
groove 1 8 and the vertical ridge 68 becomes the lock pin 
insertion passage 8. 

ft is also conceivable to manufacture the hollow 

5 bracket by molding, but the method of molding the 
bracket would push up the cost and hence would be not 
suitable for mass production. By contrast the above- 
explained method of joining the two members together 
under pressing is advantageous in reducing the cost. 

w Although the two members can alternatively be 
joined together by using an adhesive, this method 
accompanies a fear that the adhesive may possibly injure 
the human body. On the other hand, when the two mem- 
bers are joined together under pressing, there is no fear 

is of injury caused by the adhesive because no adhesive 
is employed, and the completed bracket is more prefer- 
able as a component of the orthodontic appliance which 
is used in the mouth. 

20 (Third and Fourth Embodiments) 

When the arch wire is attached to the bracket in the 
treatment it is required that the arch wire can be fitted 
to the brackets from the front of the patient at least for 

25 those brackets which are bonded to front teeth. 

The following third and fourth embodiments are 
designed to cope with the problem of enabling the arch 
wire to be fitted to the brackets in a direction directly 
opposite to the patient 

30 Fig. 6(a) is a front view of a bracket of an orthodontic 
appliance according to the third embodiment of the 
present invention, and Fig. 6(b) is a right side view of the 
bracket. Fig. 6(c) is a sectional view showing a state 
where an arch wire and a lock pin are inserted through 

35 the bracket, the view representing a section of the 
bracket taken along the line X-X in Fig. 6(a). Fig. 7 is a 
sectional view of an arch wire and an orthodontic appli- 
ance (a bracket and a lock pin) according to the fourth 
embodiment of the present invention. 

40 Each of orthodontic appliances according to the 
third and fourth embodiments comprises a bracket 23 
and a lock pin 4. As will be seen from Figs. 6 and 7. the 
bracket 23 includes an arch wire passage 27 formed 
therein to extend substantially horizontally. The arch wire 

45 passage 27 is in the form of a hooked groove which is 
bent at the bottom into a U-shape. A seated portion 27b 
is formed at the blind end of one part of the U-shaped 
groove extending toward the lip/cheek side, and an open 
portion 27a is formed at the open end of the other part 

so of the U-shaped groove extending toward the lip/cheek 
side. 

As with the above first embodiment, the lock pin 4 is 
bow-shaped and a lock pin insertion passage 28 also has 
a bow-shape having the same or a little smaller radius of 
55 the curvature as or than the lock pin 4. The lock pin inser- 
tion passage 28 is provided nearer to the tooth surface 
than the arch wire passage 27. Further, as with the above 
first embodiment it is advantageous mat a lower end por- 
tion 4a, in particular, a tip end of the lock pin 4 be slightly 
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tapered so that it is easily inserted through the lock pin 
insertion passage 28. 

While the seated portion 27b of the arch wire pas- 
sage 27 has the torque angle 0 in fhe third embodiment 
it is formed to have the torque angle 6 In the fourth 
embodiment. 

In treatment, after coating an adhesive on a bonding 
surface 29. the bracket 23 is bonded to the tooth surface. 
An arch wire 2 is inserted to the arch wire passage 27 
from the open portion 27a and then set in the seated por- 
tion 27b. Subsequently, the lock pin 4 is inserted through 
the lock pin insertion passage 28. Thus, in the third and 
fourth embodiments, the arch wire can be fitted in a direc- 
tion directly opposite to the patient. 

The arch wire 2 can be detached from the bracket 
23 firstly by first moving it from the seated portion in a 
direction of arrow P. then lifting it in a direction of arrow 
Q, and withdrawing it in a direction of arrow R. In other 
words, the arch wire is dislodged only when movements 
of the arch wire in those three different directions are 
combined with one another in the above sequence. How- 
ever since the arch wire inherently produces springback 
force acting in the direction of arrow R, it is prevented 
from moving in the direction of arrow P as the first step 
and will not be dislodged easily. Therefore, the arch wire 
will not slip off spontaneously before the lock pin is fitted 
in place, providing convenience in a treatment 

The arch wire 2 is fixed, as with the above first 
embodiment, by the lock pin 4 pressing the arch wire 2 
in the seated portion 27b toward the lip/cheek side (i.e.. 
in a direction of arrow E). More specifically, the lock pin 
4 is supported at its tooth surface side surface by an inner 
wall of the lock pin insertion passage 28 and, simultane- 
ously, presses the arch wire 2 toward the lip/cheek side. 
Trie arch wire 2 is held at its lip/cheek side surface 2c 
against a lip/cheek side surface of the seated portion 
27b. In this way, the arch wire 2 is so tightly fixed to the 
orthodontic appliance that, as the arch wire 2 is moved, 
the orthodontic appliance is also moved together. 

In treatment as with the above first embodiment 
various degrees of the strength of fixing the arch wire 2 
from moderate to tight fixing are realized depending on 
the strength of fixing which is desired in each of the treat- 
ment stages, by selecting the thickness and shape of the 
arch wire 2 and the thickness of the lock pin 4. In the third 
and fourth embodiments, since the strength of fixing the 
arch wire 2 is automatically set by selecting the thickness 
of the arch wire 2 and the lock pin 4, the predetermined 
strength of fixing can be realized without depending on 
the skill of a dentist 

As descnbed above, with the orthodontic appliances 
of the third and fourth embodiments, the arch wire can 
be fitted from the front of the teeth and held in place with- 
out using any additional attachment wire, and the instru- 
ments have the configuration having less projections and 
recesses on their surfaces. Therefore, dental plaque is 
hard to deposit on the instruments and, during tooth- 
brushing, a toothbrush can easily reach every comers of 
the Instruments tor easier cleaning. Further, since vari- 



ous degrees of the fixing strength from moderate to tight 
fixing can be realized by properly selecting the thickness 
and shape of the arch wire and the thickness of the lock 
pin, the orthodontic appliances of the present invention 
5 can be adapted for all the treatment stages from the 
rough straightening stage to the right position correcting 
stage. 

(Reference Example) 

w 

When tight fixing is not required through ail stages 
of the treatment, the lock pin may be dispensed with as 
the following reference example. 

Fig. 8(a) is a front view of an orthodontic appliance 

is according to the reference example, and Fig. 8(b) is a 
sectional view taken along the line M in Fig. 8(a). As will 
be seen from Fig. 8. an orthodontic appliance 21 
includes an arch wire passage 27 defined to extend sub- 
stantially horizontally in the form of a hooked groove 

20 which is bent at the bottom into a U-shape. The arch wire 
passage 27 is opened as an open portion 27a at one end 
on the lip/cheek side, and has a seated portion 27b 
formed at the other blind end of the U-shaped groove 
toward the lip/cheek side. 

25 

(Fifth Embodiment) 

A description will be made below of the case where 
it is desired to use a thin square arch wire 2 and achieve 

30 tight fixing in treatment 

Depending on treatment schedules, the treatment 
using a thin square arch wire 2 is desired in the right posi- 
tion correcting stage in rare cases. Trie arch wire 2 used 
in such a case is square in cross-section having a narrow 

35 width in the horizontal direction (corresponding to fhe 
direction indicated by Bin Fig. 1 (b)). When this arch wire 
2 Is fitted to the bracket 3 shown in Fig. 1 (first embodi- 
ment), the total of fhe thickness of the arch wire 2 and 
the thickness of the lock pin 4 is shorter than the width 

40 B, resulting In the problem that the arch wire 2 cannot be 
fixed tightly. 

A bracket 63 shown in Fig 9 represents a fifth 
ernboolment designed to cope with the above-men- 
tioned problem. Fig. 9(a) is a sectional view of the bracket 

45 63 corresponding to the section taken along the line l-l 
in Fig. 1 (a). Fig. 9(b) is a plan view of the bracket 63. Rg. 
9(c) is a sectional view taken along the fine N-N in Rg. 
9(a), and Rg. 9(d) is a sectional view taken along the fine 
0-0 in Rg. 9(a). A lock pin insertion passage 64 includes 

so a thin groove 64a formed in its inner wall on the lip/cheek 
sided and the thin groove 64a is defined so as to inter- 
connect upper and lower ends of the arc of the bow- 
shaped lock pin insertion passage 64 by a straight line 
When tight fixing is desired by using a thin square 

55 arch wire 2. an attachment wire 92 is inserted through 
the thin groove 64a of the lock pin insertion passage 64 
and tied up as shown in Rg. 10. A portion of the attach- 
ment wire 92 which passes through the thin groove 64a 
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abuts against the arch wire 2 so that the arch wire 2 can 
be fixed tightly. 

When the attachment wire 92 is used for fixing the 
arch wire 2. projections and recesses on surfaces of the 
orthodontic appliance are increased and dental plaque 
is apt to more easily deposit on the appliance. However, 
the f ifth embodiment is intended to cope with a rare case 
in the treatment as mentioned above. Other than such a 
rare case, the tight fixing can be realized by using the 
orthodontic appliance which has the configuration hav- 
ing less projections and recesses on its surface and 
hence makes it hard for denial plaque to deposit thereon, 
and the bow-shaped lock pin to press the arch wire. 

(Sixth Embodiment) 

Another embodiment of the orthodontic appliance 
capable of fitting the arch wire from the front will be 
described below. 

Fig. 11 is a front view of an orthodontic appliance 
(bracket) according to the sixth embodiment of the 
present invention, in which: Fig. 11 (a) is a front view of 
a bracket cover 33. Fig. 11(b) is a front view of a bracket 
body 32, and Fig. 1 1(c) is a front view of a bracket 31 
(completed by fitting the bracket cover 33 to the bracket 
body 32). Rg. 12(a) is a sectional view taken along the 
line E E tn Fig. 1 1(a). Fig. 1 2(b) is a sectional view taken 
along the line F-F in Fig. 1 1(b), and Fig. 12(c) is a sec- 
tional view taken along the line L-L in Fig. 11(c). Fig. 
13(a) is a side view of the bracket cover 33 [looking at 
Fig. 11(a) from the right or left], and Fig. 13(b) is a side 
view of the bracket 31 [looking at Fig. 11(c) from the right 
or left]. In Fig. 13(b), an arch wire 2 is indicated by one- 
dot-chain lines. 

As will be seen from Fig. 11 , the bracket body 32 has 
an elliptic shape being somewhat elongate in the vertical 
direction when viewed from the above, and the bracket 
cover 33 has the major axis longer than that of the 
bracket body 32 and the minor axis shorter than that of 
the bracket body 32. The bracket body 32 includes an 
arch wire insertion groove 37 formed in its middle portion 
to extend substantially horizontally and engagement 
recesses 34 formed in its side or peripheral wall at upper 
and lower positions with the insertion groove 37 there- 
between. Corresponding to the recesses 34, bosses 35 
are formed in an inner side wall surface of the bracket 
cover 33 (see Figs. 1 1 and 12). Trie bracket cover 33 is 
made of an elastic metal sheet and a cutout 36 corre- 
sponding to the arch wire insertion groove 37 is formed 
in each of opposite side surfaces of the bracket cover 33 
(see Rg. 13). The bracket 31 (completed by fitting the 
bracket cover 33 to the bracket body 32) has a smooth 
surface having less projections and recesses. 

A description wH I now be made of usage of the ortho- 
dontic appliance (bracket) according to the sixth embod- 
iment and a mechanism for fixing the arch wire. 

The bracket body 32 is bonded to the surface of a 
patient tooth by an adhesive coated on its bonding sur- 
face 32a. 



For attaching the arch wire 2, the arch wire 2 is first 
accommodated in the arch wire insertion groove 37 of 
the bracket body 32. Then, the bracket cover 33 is 
pressed in directions of arrows G to slightly spread it in 

5 directions of arrows H through elastic deformation to 
such an extent as it can loosely be fitted to the bracket 
body 32. Under such a condition, the bracket cover 33 is 
fitted to the bracket body 32. Subsequently, by releasing 
the bracket cover 33 from the pressing in the directions 

10 of arrows O, the bracket cover 33 is contracted in direc- 
tions opposite to the directions of arrows H so as to 
restore its original shape, thereby sandwichingty grasp- 
ing the bracket body 32 in the direction of width thereof. 
At this time, although the bracket cover 33 is slightly 

75 floated (separated) in directions opposite to the direc- 
tions of arrows Q from the bracket body 32 due to its res- 
toration, the bracket cover 33 can strongly grasp the 
bracket body 32 and can tightly be fixed in place by not 
only sandwiching press of grasping the bracket body 32 

20 in directions opposite to the directions of arrows H, but 
also engagement between the recesses 34 and the 
bosses 35. 

The arch wire 2 is accommodated in a space (here- 
inafter referred to as an arch wire insert ion space) 

25 defined by inner wall surfaces of the arch wire insertion 
groove 37 and the bracket cover 33. The arch wire inser- 
tion space is so sized as to just receive the arch wire 2 
used in the right position correcting stage. Of four sur- 
faces of the square arch wire 2 , the lip/cheek side surface 

30 abuts against the inner wall surface of the bracket cover 
33, whereas the other upper, tooth and lower side sur- 
faces abut respectively against the inner wan surfaces of 
the arch wire insertion groove 37, thereby fixing the arch 
wire 2. In this way, the arch wire 2 is tightly fixed to the 

as bracket 31 and, therefore, the force loaded on the arch 
wire 2 can correctly be transmitted to the bracket 31 for 
achieving the torque shift or the like. 

In a treatment, as with the above first to fourth 
embodiments, the thickness and shape of the arch wire 

40 is selected depending on the strength of fixing the arch 
wire which is desired in each of the treatment stages, to 
adjust a play occurred between the arch wire insertion 
space and the arch wire tor realizing various degrees of 
the fixing strength from moderate to tight fixing. In the 

45 rough straightening stage, for example, the arch wire 2 
being round or having a thin square cross-section is 
selected for use so that the arch wire 2 is moderately 
fixed to the bracket 31 . When the torque shift or the like 
is desired to be in the right position correcting stage, the 

bo arch wire 2 having a square cross-section sized in match 
with the arch wire insertion space so that the arch wire 
2 is tightly fitted to the bracket 31 . 

When removing the bracket cover 33 as with the 
above fitting process, the bracket cover is pressed in the 

5? directions of arrows Q to sRghfly spread it in the direc- 
tions of arrows H through elastic deformation to such an 
extent as it can be released from the bracket body 32 
(see Fig. 11). At this time, the bosses 35 and the 
recesses 34 are also disengaged from each other upon 
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deformation of the bracket cover 33, allowing removal of 
the bracket cover 33. 

As descrfred above, since the bracket of this sixth 
embodiment is arranged so as to attach and detach the 
bracket cover 33 by deforming its outer peripheral con- 
figuration, the bracket cover 33 can be attached and 
detached without needing any gap in the portion for 
accommodating the arch wire unlike the prior art (4). It 
is therefore possfole to replace the arch wire by different 
one and also tightly fix the arch wire. 

The bracket body 32 and the bracket cover 33 are 
not limited to those configurations as shown in Fig. 11. 
For example, the bracket body 32 may have an elliptic 
shape in which the major axis is longer than that of the 
bracket cover and the minor axis is shorter than that of 
the bracket cover. Also, the elliptic shapes of the bracket 
body and the bracket cover are not limited to the illus- 
trated ones being elongate in the vertical direction, but 
may be ones being elongate in the horizontal direction. 
Further, the elliptic bracket body and the elliptic bracket 
cover may befitted to each other such that the minor axis 
of the bracket body aligns with the major axis of the 
bracket cover and the major axis of the bracket body 
aligns with the minor axis of the bracket cover. AdrJtion- 
aily, a combination of the bracket body and the bracket 
cover may be modified such that one of them is circular 
and the other is elliptic. 

In those modifications, the bracket cover is fitted to 
the bracket body by pressing the bracket cover in a direc- 
tion of the axis (major axis, minor axis or diameter) which 
is longer than the counterpart of the bracket body to 
slightly spread it in a direction of the axis which is shorter 
than the counterpart of the bracket body, and then 
releasing the bracket cover from the pressing. As a 
result, the bracket cover is fixed in place while sandwich- 
ingly grasping the bracket body due to its restoration. 

{Seventh Embodiment) 

An embodiment of the orthodontic appliance in 
which one of the bracket body and the bracket cover is 
circular and the other is elliptic, as suggested above, will 
be descnoed below. 

Fig. 14 is a front view of an orthodontic appliance 
(bracket) according to a seventh embodiment of the 
present invention, in which: Fig. 1 4(a) is a front view of 
a bracket cover 1 33, Fig. 14(b) is a front view of a bracket 
body 132, and Fig. 14(c) is a front view of a bracket 131 
(completed by fitting the bracket cover to the bracket 
body). 

The bracket body 132 has an elliptic shape being 
elongate in the horizontal direction when viewed from the 
above, and the bracket cover 1 33 is circular. The diam- 
eter of the bracket cover 133 is shorter than the major 
axis of the bracket body 32 and is longer than the minor 
axis thereof. 

As with the above sixth embodiment, the bracket 
body 132 includes an arch wire insertion groove 137 
formed In Its middle portion to extend substantially hori- 



zontally, and engagement recesses 134 formed in its 
side or peripheral wall at upper and lower positions with 
the insertion groove 137 therebetween. Corresponding 
to the recesses 134, bosses 135 are formed in an inner 
s side wall surface of the bracket cover 133. The bracket 
cover 1 33 is made of an elastic metal sheet and a cutout 
corresponding to the arch wire insertion groove 137 is 
formed in each of opposite side surfaces of the bracket 
cover 133. The bracket 131 (completed by fitting the 
w bracket cover 1 33 to the bracket body 1 32) has a smooth 
surface having less projections and recesses. 

Usage of the orthodontic appliance according to the 
seventh embodiment and a mechanism for fixing the 
arch wire are also similar to in the above sixth embodi- 
i5 rnent More specifically, the arch wire 2 is firstly accom- 
modated in the arch wire insertion groove 137 of the 
bracket body 1 32. Then, the bracket cover 1 33 is pressed 
In directions of arrows G to slightly spread it in directions 
of arrows H through elastic deformation to such an extent 
20 that it can loosely befitted to the bracket body 132. Under 
such a condition, the bracket cover 133 is fitted to the 
bracket body 132. Subsequently, by releasing the 
bracket cover 133 from the pressing in the directions of 
arrows G, the bracket cover 133 is contracted in direc- 
ts tions opposite to the directions of arrows H so as to 
restore its original shape, thereby sandwichingly grasp- 
ing the bracket body 1 32 in the direction of width thereof. 
In this way, the bracket cover 133 is tightly fitted to the 
bracket body 132. 

30 

(Eighth Errtxxfiment) 

An embodiment of the orthodontic appliance which 
is of cover type like the above sixth and seventh embod- 
35 imerrts and has a bow-shaped lock pin will be described 
below. 

Fig. 15(a) is a front view showing a state where an 
arch wire 2 is inserted through an orthodontic appliance 
230cx3nprisingalockpin4andabracket231, Fig. 15(b) 

40 is a sectional view taken along the line J -J In Fig. 1 5(a). 
and Fig. 15(c) is a front view of the lock pin 4. Fig. 16 
shows the bracket 23 1 in which: Fig. 16(a) is a front view, 
Fig. 1 6(b) is a plan view, and Fig. 16(c) is a sectional view 
taken along the line K-K in Fig. 16(a), the view showing 

45 a state where a bracket body 232 and a bracket cover 
233 are detached from each other. Note that the same 
components in Figs. 15 and 16 as those in Figs. 11 to 13 
are denoted by the same reference numerals and will not 
be deserted below. In addition to the same arrangement 

so as in the above sixth embodiment, the bracket body 232 
and the bracket cover 233 are designed to have an addi- 
tional arrangement below. 

The bracket body 232 includes a lock pin insertion 
passage 38 formed therein to extend substantially per- 

55 perxficularly to the arch wire insertion groove 37. The 
lock pin Insertion passage 38 Is provided nearer to the 
tooth surface than the arch wire insertion groove 37, and 
has a bow-shape having the same or a little smaller 
radius of the curvature as or than the lock pin 4 which is 
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also bow-shaped. The bracket cover 233 includes lock 
pin insertion holes 39 formed in match with the lock pin 
insertion passage 38. The lock pin 4 is the same as that 
used in the above first embodiment. In this eighth 
embodiment, it is also advantageous that a lower end 
portion 4a, in particular, a tip end of the lock pin 4 be 
slightly tapered so that it is easily inserted through the 
lock pin insertion passage 38. 

Usage of the orthodontic appliance according to this 
eighth embodiment and a manner of fixing the arch wire 
2 will be described below. 

As with the above sixth embodiment, the bracket 
cover 33 is fitted to the bracket body 32 through which 
the arch wire 2 has been inserted, and the lock pin 4 is 
inserted through the lock pin insertion holes 39 and the 
lock pin insertion passage 38. It is advantageous ttiat, 
after inserting the lock pin 4, its lower end portion 4a be 
bent to prevent the lock pin from slipping off spontane- 
ously. 

Upon the lock pin 4 being inserted through the lock 
pin insertion passage 38, the arch wire 2 inserted 
through the arch wire insertion groove 37 is pressed and 
fixed by the lock pin. At this time, the tooth side surface 
2a of the arch wire 2 is pressed by the lock pin 4, the 
upper and lower surfaces 2d, 2b thereof are pressed by 
inner walls of the arch wire insertion groove 37. and the 
lip/cheek side surface 2c thereof is pressed by an inner 
surface of the bracket cover 33. 

The upper and lower surfaces 2d, 2b of the arch wire 
2 closely abut against the inner walls of the arch wire 
insertion groove 37 so as to cause no deviations, and the 
lip/cheek side surface 2c thereof also closely abut 
against the inner surface of the bracket cover 33 so as 
to cause no deviations. For another side (the tooth side 
surface 2a of the arch wire 2), even if the lock pin 4 is 
moved vertically to some extent, the pressing force 
exerted from an inner surface of the bow-shaped lock pin 
4 remains the same as that detailedly explained above 
in connection with the first embodiment and, therefore, 
the arch wire 2 will not be displaced. Such fixing of the 
arch wire is firmly realized by pressing it as follows. Spe- 
cifically, a jutting surface of the bow-shaped lock pin 4 
(i.e.. a surface facing the tooth} is supported by an inner 
wall surface of the lock pin insertion passage 38, and the 
inner surface of the bow-shaped lock pin 4 presses the 
arch wire 2 toward the lip/cheek side. Then, the arch wire 
2 is held at the lip/cheek side surface 2c against the inner 
surface of the bracket cover 233. In this way, the arch 
wire 2 is tightly fixed to the bracket cover 233. As the 
result, even rf external forces are applied to the arch wire 
2 under repeated chewing, the torque shift can be 
achieved as designed and the lateral movement of the 
arch wire can be prevented. 

Further, in this eighth embodiment, since the bow- 
shaped lock pin is employed, the arch wire 2 can be fixed 
more tightly than the above sixth and seventh embodi- 
ments. 

Rg. 1 7 is an enlarged sectional view of the arch wire 
and thereabout in Fig. 15(b). In this eighth embodiment. 



since the lock pin 4 and the lock pin insertion passage 
38 are both bow-shaped, the square arch wire 2 is also 
pressed at two corners or edges of its tooth side surface 
2a, i.e., at two points a and p shown in Fig. 17, as with 

s the above first embodiment. Therefore, the arch wire 2 
can be fixed firmly. 

Incidentally, since the lock pin 4 is tightly secured at 
the two points as explained above and will seldom slip 
off, it can be used without bending the lower end portion 

10 4a in some cases. 

As mentioned above, in match with the bow-shaped 
lock pin 4, the lock pin insertion passage 38 formed in 
the bracket body 232 has a bow-shape having the same 
or a little smaller radius of the curvature as or than the 

is lockpin4. lfthelockpininsertionpassage38isdesigned 
with a little smaller radius of the curvature than the lock 
pin 4, the tip end of the lock pin is guided by the bow- 
shaped wall surface of the lock pin insertion passage 38 
on the outer or tooth side when the lock pin is inserted. 

zo Accordingly, the tip end of the lock pin will not be caught 
by the corner of the arch wire 2 and hence the lock pin 
will not suffer from any blockage during its insertion, 
allowing the dentist to smoothly perform the treatment. 
In a treatment, as with the above first embodiment 

25 and so on, various degrees of the strength of fixing the 
arch wire 2 from moderate to tight fixing are realized by 
properly selecting the thickness and shape of the arch 
wire 2 and the thickness of the lock pin 4. For example, 
if the total of the thickness of the arch wire 2 and the 

30 thickness of the lockpin 4 is sufficientty large with respect 
to the arch wire insertion space, the arch wire 2 can 
tightly fixed to the bracket 3. Conversely, if it is smaller, 
there occurs a play between the arch wire 2 and the 
bracket 3, providing moderate fixing. 

as In the past, the strength of fixing the arch wire 2 has 
been adjusted by increasing or reducing the strength of 
tightening the attachment wire in accordance with a per- 
ception of a dentist, and hence it has been determined 
depending on the skill of a dentist in many cases. By con- 

40 trast. In this eighth embodiment, since the strength of fix- 
ing the arch wire 2 is automatically set by selecting the 
thickness of the arch wire 2 and the lock pin 4, the pre- 
determined strength of fixing can also be realized without 
depending on the skill of a dentist as with the above first 

45 embodiment and so on. 

The lock pin 4 is locked in place by bending its lower 
end portion 4a, but some gap is inevitably caused along 
a bent region (see a portion indicated by arrow A in Rg. 
15(b)). Even if the lock pin 4 is displaced vertically cor- 

60 responding to the gap occurred, the lock pin 4 can con- 
tinue pressing the arch wire 2 as explained before. More 
specif tcaBy, a portion C of the lock pin 4 (see Rg. 15(b)) 
which has pressed the arch wire 2 before the displace- 
ment is just shifted by a distance corresponding to the 

55 gap, and the arch wire 2 is pressed by a portion D of the 
lock pin 4 after the displacement Because the thickness 
of portions C and D is not changed, the force of pressing 
the arch wire 2 is not changed between before and after 
the displacement of the lock pin 4. Accordingly, the fixing 
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of the arch wire 2 will not be loosened and the torque 
shift or the like can be achieved correctly. 

The lock pin 4 and the lock pin insertion passage 38 
are designed as fully described above in connection with 
the first embodiment s 

(Ninth Embodiment) 

For example, supposing that one of teeth is posi- 
tioned extremely inwardly from the normal line of the to 
teeth like the 5th premolar tooth as shown in Fig. 18, if 
any of the orthodontic appliances according to the first, 
second, and fifth to eighth embodiments is employed, 
there arises a trouble that the arch wire 2 cannot be 
inserted through the arch wire passage. More specif i- is 
cally, the arch wire 2 is inserted through the arch wire 
passages of the respective brackets from the front of the 
patient's face in the sequence of a dog tooth, 4th premo- 
lar tooth, 5th premolar tooth, 6th molar tooth, and 7th 
molar tooth. However when the arch wire 2 is inserted 20 
through the bracket 3 bonded to the 5th premolar tooth, 
this inserting operation is difficult to carry out because 
the arch wire 2 led out of the 4th premolar tooth must be 
Inserted with bending it extremely. Also, even if the arch 
wire 2 can be inserted through the bracket bonded to the 25 
5th premolar tooth, the arch wire 2 must be then inserted 
through the bracket bonded to the 6th molar tooth with 
bending it extremely outwardly from the 5th premolar 
tooth. This inserting operation is also very difficult to 
carry out Incidentally, that problem is not raised for the 00 
orthodontic appliances according to the third and fourth 
embodiments of the type capable of fitting the arch wire 
2 from the front of the teeth. 

This ninth embodiment is intended to solve the 
above problem by modifying the orthodontic appliance 35 
of the f irst embodiment, and provides an orthodontic 
appliance adapted for a tooth which is positioned 
extremely inwardly as with the 5th premolar tooth illus- 
trated above. Fig. 19(a) is a sectional view of an ortho- 
dontic appliance 91 (a bracket 93 and a lock pin 4) 40 
according to this ninth embodiment the view showing a 
state where an arch wire 2 is fitted to the orthodontic 
appliance 91 and then fixed in place by an attachment 
wire 92. Fig. 19(b) is a sectional view showing a state 
where the arch wire 2 is fixed by the attachment wire 92 45 
without using the lock pin 4. 

The orthodontic appliance 91 comprises the bracket 
93 and the lock pin 4. The bracket 93 includes an arch 
wire insertion groove 97 formed in its lip/cheek side sur- 
face to extend substantially horizontally. The depth of the so 
arch wire insertion groove 97 is required to be not smaller 
than a half the thickness of the arch wire 2. As with the 
bracket 3 in the above first embodiment, an arch wire 
passage 7 extending substantially horizontally and a lock 
pin insertion passage 8 extending substantially vertically 55 
are formed in the bracket 93. 

Fig. 1 8 shows a state where the orthodontic appli- 
ance 91 according to this ninth embodiment is used. As 
shown in Fig. 18, the orthodontic appliance 91 is 



employed for a teeth which is positioned extremely 
inwardly It is preferably that the orthodontic appliance 
according to the above first embodiment be used for the 
other teeth. 

In an initial stage of a treatment, when the relevant 
tooth is positioned extremely inwardly from the normal 
line of the teeth, the arch wire 2 is fitted to the arch wire 
insertion groove 97 and the attachment wire 92 is then 
tied up with passing it around the lock pin 4, thereby Toeing 
the arch wire 2, as shown in Fig. 19(a). Alternatively, as 
shown in Fig. 19(b). the attachment wire 92 is inserted 
through the lock pin insertion passage 8 and then tied 
up so that the arch wire 2 fitted to the arch wire insertion 
groove 97 is f ixed by the attachment wire 92. 

After that, when the line of the teeth is straightened 
to such an extent as the arch wire 2 can be inserted 
through the arch wire passage 7, the arch wire 2 is 
inserted through the arch wire passage 7 and then fixed 
by the lock pin 4, as with the above first embodiment, for 
further straightening of the line of teeth. In this treatment 
stage, the attachment wire 92 is no longer required. 

As described above, according to this ninth embod- 
iment, even when one tooth is so obliquely grown as to 
make it difficult to insert the arch wire 2 through the arch 
wire passage 7, the arch wire 2 can be fitted to the ortho- 
dontic appliance 91 bonded to that tooth. 

While projections and recesses are somewhat 
increased in the treatment stage using the attachment 
wire 92, projections and recesses are reduced and den- 
tal plaque becomes less liable to deposit on the appli- 
ance in the treatment stage not using the attachment 
wire 92. 

The orthodontic appliances according to the first to 
ninth embodiments may be used for orthodontics in such 
a combined manner that any of those instruments of the 
type capable of fitting the arch wire from the front of the 
patient is bonded to a front tooth and/or a dog tooth, and 
any of those instruments of the type not capable of fitting 
the arch wire from the front of the patient is bonded to 
each of the other teeth. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. The present embodiment is therefore 
to be considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated by 
the appended claims rather than by the foregoing 
description and ail changes which come within the 
meaning and range of equivalency of the claims and 
therefore intended to be embraced therein. 

An orthodontic appliance according to a first aspect 
of the present invention is constructed by fitting a bow- 
shaped lock pin to a bracket. The bracket includes an 
arch wire passage formed therein to extend substantially 
horizontally, and a lock pin insertion passage formed 
therein to extend substantially vertically on the side 
nearer to the surface of a tooth than the arch wire pas- 
sage. The lock pin insertion passage is a bow-shaped 
passage having the same or a little smaller radius of the 
curvature as or than the lock pin. 
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Teeth straightening instruments according to sec- 
ond and third aspects of the present invention each com- 
prise a bracket body fixed to the tooth surface and a 
bracket cover for covering the bracket so as to envelop 
the bracket body. The bracket cover is made of an elastic 
material. The bracket cover and the bracket body are 
both elliptic, or one of them is circular and the other is 
elliptic. The bracket cover is attached to and detached 
from the bracket body by utilizing elastic deformation of 
the bracket cover. Upon the elastic deformation under 
pressing being released, the bracket cover tends to 
restore its configuration before the deformation and 
grasps the bracket body fixedly with sandwiching press. 
To realize this sandwiching press, the bracket body and 
the bracket cover are not similar to each other in their 
original states, but are deformed into a similar shape 
when the bracket cover is pressed. 

With any of the first to third aspects of the present 
invention, the orthodontic appliance has the configura- 
tion having less projections and recesses on its surface, 
dental plaque is hard to deposit on the appliance and, 
during tooth-brushing, a toothbrush can easily reach 
every comers of the appliance. Since various degrees of 
the strength of fixing the arch wire from moderate to tight 
fixing are realized, the orthodontic appliance can be 
adapted to all the treatment stages. 

Claims 

1 . An orthodontic appliance comprising a bracket hav- 
ing an arch wire passage formed therein to extend 
substantially horizontally and a lock pin insertion 
passage for insertion of a lock pin therethrough, and 
the lock pin inserted through said bracket substan- 
tially vertically between the surface of a tooth and 
said arch wire passage for pressing an arch wire 
toward the side farther from the tooth surface to 
thereby position the arch wire, which is charaterized 
by that 

the lock pin insertion passage has a bow- 
shape jutting toward the tooth surface, and 

said lock pin is bow-shaped with the same or 
a little bigger radius of the curvature as or than said 
lock pin insertion passage. 

2. An orthodontic appliance according to Claim 1. 
wherein said arch wire passage is in ttie form of a 
hooked groove with one end on the lip/cheek side 
left open, said groove being bent at its bottom into a 
U-shape in vertical section and extended back 
toward the lip/cheek side without open so as to form 
an arch wire seated portion. 

3. An orthodontic appliance wherein a bracket having 
an arch wire passage is comprised of a bracket body 
fixed to the surface of a tooth and a bracket cover for 
covering said bracket body in a detachable manner, 
which is characterized by that 

said bracket cover is made of an elastic mate- 



rial, 

said bracket cover and said bracket body are 
both elliptic seen from the front side, 

one of the major axis and the minor axis of 
5 said elbtitical bracket cover is longer than one of the 
major axis and the minor axis of said bracket body, 
and the other of the major axis and the minor axis of 
said bracket cover is shorter than the other of the 
major axis and the minor axis of said bracket body. 

10 

4. An orthodontic appliance comprising a bracket body 
fixed to the surface of a tooth and a bracket cover for 
covering said bracket body in a detachable manner, 
wherein: 

75 said bracket cover is made of an elastic mate- 

rial, 

one of said bracket cover and said bracket 
body Is circular and the other is elliptic, and 

the major axis of said elliptic bracket cover is 
20 longer than the diameter of said circular bracket 
body and the minor axis of said elliptic bracket cover 
is shorter than the diameter of said circular bracket 
body, or 

the diameter of said circular bracket cover is 
25 shorter than the major axis of said elliptic bracket 
body and is longer than the minor axis of said elliptic 
bracket body. 

5. An orthodontic appliance according to Claim 3 or 4, 
30 which is characterized by that 

said orthodontic appliance comprises a 
bracket and a lock pin for positioning an arch wire in 
said bracket, wherein 

said bracket is formed with both an arch wire 
35 insertion passage and a lock pin insertion passage 
therein, 

the lock pin insertion passage has a bow- 
shape jutting toward the tooth surface, and 

said lock pin is bow-shaped with the same or 
40 a little bigger radius of the curvature as or than said 
lock pin insertion passage. 

6. An orthodontic appliance according to Claim 1, 
wherein said bracket comprises a tooth side mem- 

45 ber and a lip/cheek side member which are joined 
together undetachaWy. 

7. An orthodontic appliance according to Claim 6, 
wherein said Ip/cheek side member includes an 

so arch wire accommodation groove extending sub- 
stantially horizontally, and a lock pin insertion groove 
being shallower than said arch wire accommodation 
groove and to extend vertically while curving in a 
bow-shape, 

55 said tooth side member includes a horizontal 

ridge extending substantially horizontally in match 
with said arch wire acco mm odation groove and hav- 
ing such a projection height as not completely filling 
said arch wire accommodation groove, and a vertical 
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ridge extending substantially vertically In match with 
said lock pin insertion groove and projecting in a 
smaller height than said horizontal ridge, and 

said tooth side member and said lip/cheek 
side member are fitted to each other under pressing 5 
into a unitary structure. 
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